Adverse events have negative consequences for patients, including increased risk of death or permanent disability. Reports describe suboptimal patient care on hospital wards and reasons for re-admission to the intensive care unit (ICU) but limited data exists on the occurrence of adverse events, their characteristics and outcomes in patients recently discharged from the ICU to the ward. This prospective observational study describes the incidence and outcomes of adverse events within 72 hours of discharge from an Australian ICU over 12 weeks in 2006. Patients were excluded if they were admitted to ICU after booked surgery or uncomplicated drug overdose, were discharged from ICU to the high dependency unit or had a 'do-not-resuscitate' order. Clinical antecedents and preventability were determined for each event. Seventeen (10%) of the 167 discharges that met the inclusion criteria were associated with an adverse event, with nine (52%) judged as probably preventable. Seven adverse events occurred from discharges between 1700 and 0700 hours and seven were on weekends. The most common adverse events were related to fluid management (47%). Outcomes included three ICU readmissions, two high dependency unit admissions and two required one-to-one ward nursing. Two adverse events resulted in temporary disability, seven resulted in prolonged hospital stays and two were associated with death. Delay in taking action for abnormal physiological signs and infrequent charting were evident. Whilst the adverse event rate compared favourably with other reports, 64% of the events were considered preventable. A review of support systems and processes is recommended to better target transition from the ICU.
carrying the additional risk of unintended injury, the so called 'adverse event'. In Australia, adverse events are estimated to occur in 17% to 22% of all admissions, with half of these judged to be preventable [1] [2] [3] Wilson and colleagues 1 , is "an unintentional injury or complication that arises from health care management rather than patients' underlying disease and results in disability, death or prolonged hospital stay". Patients often present with signs of clinical deterioration some hours before an adverse event occurs and these changes are often missed by ward staff [4] [5] [6] [7] [8] [9] [10] . Patients recovering from critical illness are particularly at risk. Reports describe reasons why patients are readmitted to the intensive care unit (ICU) [11] [12] [13] [14] or why patients discharged from ICU, who otherwise are expected to survive to hospital discharge, die on the ward [15] [16] [17] . However, there is limited information on the detail of adverse events, their characteristics and patient outcomes in the initial period on the ward following ICU discharge. This study describes what occurs to patients within 72 hours after leaving ICU in regard to adverse events and actions that result from these events. The 72-hour post discharge period was chosen based on the common recognition by the Australian Council on Health Care Standards and the Australian and New Zealand Intensive Care Society of this period being linked to care provided in the ICU 18 .
MATERIALS AND METHODS

Patients and setting
The study was conducted from a 22-bed general ICU in a 708-bed tertiary teaching hospital. The hospital had both a well established medical emergency team (MET) system and an after-hours clinical nurse specialist (CNS) support service providing 24-hour, seven-day cover. A portion of the CNS role involved identifying and reviewing ward patients considered at risk of clinical deterioration, while at the same time providing support and advice to ward nurses. The hospital did not have any formal structure or policy in place to follow and review ICU patients once discharged to the ward areas.
All patients discharged from ICU to wards between March 5 and May 27, 2006 were eligible for inclusion in the study. Patients were excluded if they had a 'do-not-resuscitate' order, were admitted to ICU after elective surgery or uncomplicated drug overdose, or moved from ICU to the high dependency unit (HDU) because this was also under the care of the intensivists and ICU clinical nurse specialists.
Design
A prospective, observational study was performed over a 12-week period examining the occurrence of adverse events in patients discharged from ICU. An in the data collection method to be addressed. No during this period was included in the 12-week data collection period.
Data collection
Approval for the study was granted by the relevant Ethics Committees. The study was obtain patient consent was waived in accordance with the National Health and Medical Research guidelines 19 . The medical and nursing notes of patients discharged from ICU were reviewed on the ward within 24 hours of leaving the unit and then every 24 hours thereafter, up to 72 hours after discharge from the ICU. Data collected included other signs and symptoms, the MET calling criteria and patient-centred events were used to identify any abnormal clinical signs/events (Table 1) . Any were considered normal for that patient at time of discharge from ICU were not recorded. Medical review in the previous 24 hours, changes to treatment, nursing concerns, MET calls or after-hours CNS involvement was also recorded. All suspected incidents were reviewed by three experienced clinicians (NE, GL, GJD). Adverse events were declared only when there was a consensus between the reviewing panel. The clinical antecedents for the adverse events were categorised as respiratory, cardiovascular, renal, gastrointestinal, neurological, infection, drug related or other 2, 14, 20 . The preventability of the adverse event was rated by consensus between the panel using a Likert type 21 . An event was deemed preventable if there was an error in medical care and non-preventable where the event was unavoidable and the patient had received appropriate care 21 .
Statistical analysis
Descriptive statistics were used to describe baseline characteristics and outcomes. The primary outcomes, number of adverse events falling within 24 hours, 24 to 48 hours and 48 to 72 hours after ICU discharge and the number of ICU readmission, HDU admission, one-to-one nursing care on ward, transfer to another ward, escalation of treatment and deaths were reviewed for common themes and issues. A single adverse event included all related clinical factors and problems at that time and within the 72-hour discharge period. If a patient had more than one adverse event that was unrelated clinically (for example, fall and volume overload), or occurred in two separate admissions to ICU, then it was documented as two separate adverse events. version 14.0 for Windows (SPSS; Chicago, IL, U.S.A.) was used to analyse the data.
RESULTS
Among the 167 discharges (156 patients) from ICU that met the inclusion criteria, there were 17 adverse events (10%) for 15 patients in the adverse event following two separate admissions to ICU. Patients who had an adverse event were older, mean age 66 years compared to 47 years (t=-3.7, P<0.001), but similarly distributed amongst males (n=10/94) and females (n=5/62, P=0.59). The mean Acute Physiology and Chronic Health Evaluation (APACHE) II score 22 24 hours after ICU admission, was higher for patients who suffered an adverse event after ICU discharge (21.1 vs. 16.4, t=-2.1, P=0.03). Length of stay in ICU, shown in Table 2 , was similar for admissions with and without adverse events (t=-1.1, P=0.29). Patients who suffered adverse events were most often admitted to ICU with gastrointestinal conditions (n=4/15), or with renal, trauma and septic conditions (3/15 patients in each diagnostic category). Neurological or respiratory conditions (30/141 and 27/141 patients respectively representing 40% of patients without an adverse event) were more common among patients without adverse events. Most adverse events occurred among patients who had been admitted to ICU from the operating room: 53% (8/15) of adverse events in 38% (60/156) of admissions. There was little difference in the distribution of adverse events among patients discharged to medical or surgical wards (5/51 and 10/105 respectively, P=0.15). Patients who had an adverse event were more often discharged in the evening or night (1700 to 0659 hours) compared to patients who did not have an adverse event (7/15 compared to 20/141, P<0.001) and adverse events occurred more often on weekends (seven events). The most common clinical antecedents for the 17 adverse events were respiratory (n=6, 34%) and renal (n=4, 24%). Four events were a combination of clinical antecedents, renal/cardiac, respiratory/cardiac and respiratory/ neurological (two events). The type of adverse events that occurred, their clinical antecedent, timing of the adverse event, interventions and outcomes are shown in Table 3 .
patients who developed adverse events related to replacement therapy (CRRT) while in ICU that had been stopped either on the day of discharge or the day prior to discharge from ICU. Respiratory management issues were responsible for adverse events for four patients and neurological events, decreased Glasgow Coma Scale (GCS), were experienced by three patients, two of whom have and respiratory problems. The other adverse events included haematuria, hypoglycaemia, sacral pressure tion and a ST elevation myocardial infarction in a patient previously described with acute pulmonary oedema.
Among all the adverse events, 52% were judged ( Figure 1 ). Most preventable adverse events were ulcer and a patient who developed low GCS and MET call. Adverse events thought to be probably not preventable (24%) included the development of respiratory failure on a background of emphysema without previous cardiac anomaly, haematuria to sedatives on a background of encephalopathy and uraemia. Although stopping the sedatives earlier may have prevented a drop in GCS, the chest X-ray further treatment in the form of an ICU readmission and endotracheal intubation. While aspiration cannot be excluded as a cause for the adverse event, aspiration was not witnessed and there was no evidence of aspiration. The two adverse events (12%) bilateral pulmonary emboli despite having antithrombosis measures in place and anuria following an ileal conduit procedure. The patient was later to have a nephrostomy tube inserted to correct urinary drainage.
The outcomes from the adverse events are shown in Table 3 . Three patients were readmitted to ICU, with all patients surviving their second admission. Readmissions to ICU occurred at four hours, 24 hours and 72 hours following the patients' discharge from ICU. Two patients were admitted to airway pressure therapy and the second patient The other 12 adverse events were managed at ward level. Two patients (recurrent hypoglycaemia and respiratory failure; oliguria and drowsiness) Two adverse events resulted in death, two events resulted in temporary disability and seven resulted in prolongation of hospital stay. One of the patients who died was hypotensive and oliguric for several hours and no MET call was made. After review by the intensivist, the patient was transferred to HDU, FIGURE 1: Classification of adverse events by their "preventability" 21 . the next day. The second patient who died was patient displaying clinical signs of overload. The patient was found to be unresponsive, hypotensive and poorly oxygenating resulting in a MET call. For this patient it was decided that a readmission to ICU would not be appropriate. Following a family conference the patient was deemed 'not for resuscitation' and died the following day. It was adverse events (35%) were solely responsible for a prolonged hospital stay, causing a disability or death
DISCUSSION
This study examined the range of adverse events that occurred in patients within 72 hours of discharge from ICU and outlined their associated outcomes. During the 12-week study period, there were 167 discharges from ICU, with 17 (10%) adverse events recorded. Patients who suffered an adverse event were older and sicker (based on APACHE II score) on admission to ICU but ICU length of stay was similar. The adverse event rate was lower than the 17% to 22% reported in other Australian studies 1, 2, 23, 24 , possibly because of the shorter time frame, 72 hours, of post-discharge follow-up in this study rather than the rest of the hospital admission used to capture all adverse events. The rate of ICU readmission within the same hospital admission was also lower (2.4%) than reported in the literature (5 to 11%) 11, 13, 25 .
More than half of the adverse events were assessed as being preventable. An inappropriate level of care and attention on the ward, discontinuities in care and care delivery interrupted by transfer to the ward were found. In some instances failure to record patients' vital signs on admission to the of observations was a common theme and it was estimated that, for nine of the adverse events, recording of vital signs should have been stepped oxygen saturations and respiratory rate among patients with respiratory deterioration, lack of recorded urine output in a patient with existing low overnight) recording of respiratory rate, oxygen saturation and rousability scores on a patient with a decreased GCS and respiratory compromise.
The most common type of adverse event was patients CRRT was either stopped prior to discharge from the ICU with follow-up for further dialysis and renal management by nephrologists. Only one of these patients was discharged to a renal ward, the others being discharged to another medical or surgical bed under their admitting team. Signs of clinical deterioration were present for some time before they were acted on, with duration of unmonitored patient instability ranging from delays to appropriate treatment were also present. Patient records indicated that a doctor was informed of abnormal vital signs in 65% of cases and in three For seven patients appropriate treatment was delayed. This is consistent with reports that describe failure to detect deterioration and delays in treatment for patients on the ward 6, 8, 10 . Reasons cited for not failure to appreciate the urgency, lack of experience and knowledge and workload of both nursing and medical staff [26] [27] [28] . Having experienced clinicians on the ward is important and the role of after-hours clinical support staff is vital in ensuring these patients receive appropriate care and are effectively monitored to detect any change in clinical status 29 . Support systems such as a MET and after-hours CNS were well established in the hospital but these resources may not always have been utilised to their full potential. Of the 17 adverse events, 10 cases were judged to meet the criteria for a MET call but only three were actually called. Of the seven other events that were judged to meet the MET calling criteria and where a MET was not vention, two in an ICU readmission, two in an nursing on the ward.
Reasons described for not calling a MET include medical staff and calling a MET, failure to recognise the seriousness of the problems and failure to detect signs of clinical deterioration in patients, and were evident in this study 26, 27, 30 . Medical staff preferred to call upon the expertise of the senior registrar from ICU or HDU for advice before calling a MET and in six out of 17 adverse events, a MET call did not eventuate from these consultations. The remaining on the ward. It is possible that an early MET call was appropriate for some of these patients. Others have reported junior medical staff did not have the experience to recognise the urgency of a problem or intervention and preferred to go through the medical hierarchy before calling a MET 31 . This study found an increased risk of an adverse event 'after-hours' (1700 to 0700 hours). Nighttime discharges from ICU have been associated with increased mortality [32] [33] [34] . An unplanned afterhours discharge is often rushed to accommodate an emergency ICU admission. Vital information may be the patient's successful recovery. It is acknowledged that preventing night-time and weekend discharges is not always possible or realistic and that new emergency admissions occur when the ICU is at full occupancy or when a lack of ICU nurses leads to unplanned discharges. A lack of available beds on the wards in the early part of the day often prevents timely discharge during hours 7, 12, 35, 36 . Also, more adverse events occur during the weekend. Fewer medical staff and less senior nursing staff are available in ward areas over the weekend to aid the transition of care from the ICU.
It is possible that ICU discharge practices may also have contributed to adverse outcomes. As in many ICUs, de-escalation of any unnecessary monitoring was encouraged to promote a gradual change in the level of care in readiness for ICU discharge 37 .
restrictions may not always have been communicated to ward staff. A more informed and planned approach to ICU discharge planning has been suggested 38, 39 . ICU liaison nurses have been advocated, but there are associated costs and the potential to deskill ward staff. Other support services within the hospital 40 . Nevertheless, the transition of care from the ICU and providing a review service on the ward has been considered an advanced nursing practice role that might improve patient care if appropriately developed 29, 41 .
This study had several limitations. The small sample size and small number of adverse events Increasing the study duration would have led to the capture of more adverse events and other contributing factors. Generalisation of the results centre study. Each centre has its own management practice, polices, procedures and systems which the study provides some insight into the incidence and outcomes of adverse events among patients discharged from ICU that was previously lacking.
CONCLUSION
The impact of adverse events is enormous for both patients and the healthcare system. The it provides an insight into factors that contribute to adverse events shortly after discharge from ICU. of care on the wards. Basic skills, knowledge and collaboration were often absent. A review of support systems and processes is recommended to better target transition from the ICU, particularly observation.
